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Abstract af the Disclosure 
A reinforc3Bd bUde for a hockey stick or the like is disd<»ed. A braid&d 
tubuUr sleeve and Appropriate resin materiai are placed on the replacement 
blade, including on ihe oonnecticm end at the lop of tbe replacement blade^ The 
s braided tubular sleeve and resin are moMed in place by a molding devioer The 
connection end is then inserted into the hollow lower end of a handle. The 
resulting hockey stick t$ thereby reinforced and reststeni to breakage at the point 
of connection. 
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Reinforced Hock«y Stick Blade and Method of Making Same 

BacVgrdiuid Of The In vmtton 

1. Fteld OiThetnv^ntioA 

Th& present invention relates generally lo the field of hockey sticks and 
the like, and mere particularly to a remforced replacement blade for an ice 
hockey stick and method of making the sanie. 

2. Description Of Prior Art 

Hockey sticks in general, ai:\d ice hockey sticks in particular, have 
experienced dramatic changes throughout the years. As a result, ice hockey sticks 
have evolved from plain wooden slicks having a straight blade and handle to 
significantly imp^ov€^d sticks having a curved blade and fiberglass reinforeement. 

The conslrucfion of the stick has also evolved substantially. Initially^ the 
handle and blade portions were both constructed of wood and were integrally 
joined IV 1th one another through varioui; processes so thai the handle and the 
blade were essentially a single^ integral unik. As technology developed, metal 
bandies, particularly aluminum handles, were introduced as n substitute for the 
traditional wooden handles. These handles include an elongated handle portion 
constructed of a tubular section of aluminum or other lightweight metal. 
Handles of this type are uaed with replacement blades. Plastic or composite 
handles are also now being used. Like the aluminum handles, they are 
elongated and generally tiollow and are secured to a replacement blade portion 
in a manner similar to the aluminum handles. 
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Th« replacement blade includes a bl^de portion, a shaft porlion, and a 
connection wd. The blade portion mcludes a toe end and a heel end. The shaft 
poftion begins at the heeJ and extends upward to the connection end. The 
connection end is directly above the shaft portion^ and it is designed and formed 
for insertion into the lower end of the handle. Thfi blade and &haft portiona of 
the replaceable blade are usually covered with a r&inforcecnent material fo 
improve the durability Of these areas. One reinforcement technique involve* 
the use of a sheet of fiberglass or other reinforcing material which is folded 
around the blade and shaft portions. Another technique involves the use of a 
sleeve of braided fiberglass or other reinforcing fibers as shown in Canadian 
Patent No. 1,138,912 issued in 1983 to Harwell, In both cases, a curable resin is 
applied to the remforcement niaterial to bond such material to the replacement 
bUde, After the resin cures^ excess leinforoenicni material is removed by 
sanding and the shaft end of the replacenieni blade Is CMt or routed to form a 
shoutder and thus the connection end. During thijt process, the reinforcement 
material and a portion of wood is removed at the connection end to provide it 
with fh« proper configuration and dimensions for inserlion into the hollow end 
of the metal or plastic handle. 

Although metal and plastic hockey Stick handles have been positively 
received by hockey players, there is a tendency for the connection end of the 
accompanying replacement blade to break at or near the point at which it is 
secured to the lower end of the handle. This tendency to break is due in large 
measure to the n cessary removal of the reinforcemei'^t material at the 
connection end and a narrowing of conrujctfon end dimensions to enable its 
insertion into the handle. The problem is further exacerbated by the continuing 
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popularity of the slapahot and the emergence oi bigger and stronger players, both 
of which result in greater stnessM being placed on the hockey $Mck Experience 
has shovm thdt the weak point of Ihe replacement blade is the point at which the 
blade joinE with the lower end of the handle, 
s This problem haa been previously recognized and various attempts have 

been ciAde to rein/orce this point of connection. For example, U S, Patent 
3,934,S75, issued to Eastan et aJ., used a tapered metal shank which mates with a 
rectangular tubular shaft or handle to form a bond between the handle and blade. 
In U.S. Patent 4,358413, issued to McKinT*on et al, a double^box beam shaft in 

to which a pair of fiberglass rods are positioned is used to provide reinforcetnent 
through the heel and neck portion of the blade Both of these solutions as well 
as others are unsatisfactory for one reason or another. For example^ both of the 
above solutions require a plastic or fabricated blade. Thus^ they are not applicable 
for wooden Wades. Accordingly, a need continues to exist in the art for a 

IS replacement blade usable with an aluminum or plastic hockey stick handle in 
which the connection point is reinforced to prevent breakage- 
Sum mary Of The Tnventioa 
A hockey stkk or the lilcc is disclosed. In one entbodiment, the invention 

33 comprises a replacement blade for a handle having a hollow lower end- The 
replacement blade include^ a blade portion^ a shaft portion, a connection end, 
and a shoutder adjacent to the connection end. The blade portion includes a 
forwardly disposed too, and a rearwardly disposed heel. The shaft portion is 
separated from the shoulder by the connection end. The connection end has an 

2S exterior configuration and exterior dimensions approximating the interior 
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configuira.tiQn and diRiension$ of the hoUqw lower end of th« handle. 
Reinfofcenr^ent material covers at least a portion of this connection end. The 
connection end i& inser table into the hollow lower end of the handle so that Ihie 
shoulder engages the lower edge of the handl^^ 
5 A method of reinfordng a blade for a hockey stick or the like is also 

disclosed. In one embodiment, the method of reinforcing the blade compises 
the steps of: cutting the connection end of a replacement blade to dimension^ 
less than the inner dimensions of the handle; placing a reinforcement material 
onto the connection end; applying a re$in bo the reinforcement material and 
}0 forming the connection end aT«d shoulder to desired dimensions. - in the 
preferred method, a molding device is used to mold the connection end 
including applied reinforcement material to exact desired dimensions for 
insertion into the hollow handle. The resin i» then allowed to cure. 

Accordingly, it is an object of the present invention to provide an 
IS improved, reinforced hockey stick having a stick handle and a reinforced 
replacement blade- The replacement blade includes a blade portion, a ishaft 
portion, and a reinforced conne^on end. 

Another object of the present invention is to provide a replacement blade 
for a hockey stick handle which is reinforced to iimit breakage at the point of 
20 connection with the handle, 

A further ol?ject of the present invention is to prt^vide a replacement blade 
for a hockey stick having a connection end which is reinforced with a braided, 
tubular reinforcement maferial. 

A still further object of the present invention is to provide a method of 
25 making a reinforced replacement blade for a hockey stick in which the method 
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includes providing a layer of reinforcing material at the coiinection €nd and 
forming stich materlaJ to & desired <!onftguration and diEneixsions for insertion 
into the hockey stick handler 

These and other objects of the present invention will become apparent 
5 with reference to the description of the drawings^ preferred embodiment and 
method^ and the appended claims. 

Briei DescripUon Of The Drawings 

Figure 1 is An exploded perspective view of a hockey stkk incorporating 
10 the reinforced replacement blade of the present invention- 

Figure 2 is a j>er5pective view of a hockey stick scmilar bo Figure 1 in which 
the reptacement Wade has been connected to the hollow handle. 

Figure 3 is a view, partially in section, as viewed along section line 9-3 of 
Figure 2. 

I* Figure 4 is a sectional view as viewed along the section line 4-4 of Figure 2. 

Figure 5 is a sectional view as viewed along the section line 5-5 of Figure 2. 
Figure 6 is a perspective view of an alternate embodiment, similar to 
Figures 1 and 2, in which the replacement blade has been connected to the 
hollow handle. 

Figure 7 5s a view, partially in section, as viewed along section line 7-7 of 
Figure 6. 

Figure 8 is a perspective view of a hockey stick in the process of being 
reinforced with a braided tubular sleeve- 
Figure 9 is an exploded perspective view of a molding device. 



6 

Figure 10 is 5in enlarged, fragmentary perspective view of a molding 
d&vic^ clamped on the connection er^d of a replacement blade to form the 
connection end and the shoulder. 

Figure II is a perspective view o( a blade representing an alternate 
5 embodiment of the present invention. 

Description Of The Prefetred Embodiment And Method 
The hockey stick with which the preacnt invention has particular 
appHcabiHty is a hockey stick of th€i type having a separate handle (constructed of 
10 aluminum, plastic or (he iike) and a replacemem blade. As illustrated in Figures 
1, 2, and 6, the stick 1 includes an elongated handle 12 having a lower end 13, and 
an uepper end (or free end) 11. As illustrated best in Figure 1, the handle 12 is 
preferably hoKow throughout its entire lengtlt In another embodiment, at lea»t 
a portion of the handle 12 could be fitted with a lightweight foam or other 
15 materia t to p^o^ide de&ired flex or stiffness characteristics to the handle. In any 
event, af least the lower end 13 of the handle 12 Is hollow &o that the connection 
end 15 of the replacemetit blade 30 may be inserted therein. 

The replacement blade 30 includes a blade portion 18, a shaft portion 14, 
aud a connection end 15. The blade 30 also preferably includes a shoulder 16 
2)lI adjacent to the connection end 15- The blade portion 18 includes a forwardly 
disposed toe 20^ and a rearwardly disposed heel 19, The connectkoi end IS has an 
exterior configuration and exterior dimensions approximating the iitterior 
configuration a^\d dimensions of the hollow lower end 13 of the handle 12. 

The upper end 11 of the handle 12 has a plug 10 which may be rubber^ 
25 %vood OT any other appropriate material. In the preferred embodiment it is 
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qontemplated that che handle 12 wiH constructed of aluminum^ an aluminum 
dlloy^ a composite material plastiCp or other material suitable /or use a« a hockey 
slick. The replacement blade 30 15 constructed primarily of ^x>od or wood 
portions, ^tthou^h it is cotttemplated that it could be constructed from other 
5 appropriate materials (e-g., plast(c). 

The repldcemem blade 30 is reinforced by a layer of reinforcing material 21, 
which in the preferred embodiment is a braided tubular sleeve acid a curable 
resin. The braided tubular sleeve is impregnated wtth a cutable resin material to 
provide tt with reinforcement properties and to bond the sleeve firmly and 

10 securely to the replacement blade 30- The use of reinforcemGnt materials such a? 
fiberglfiss and the like are well known in the art to reinforce hockey slick blades 
and shafts. However, with the present invention, the reinforcemenl material 21 
also covers the connection end 15 to provide added strength and durability to 
this critical part of fhq replacement blade 30, 

IS The detailed structure of the ccjnnection end 15 and the manner in which 

thfi lower end 13 of the handle 12 is connected with the replacement blade 3D is 
illustrated best in Figures 3, 4, and 5. As shown in figure 3, ihe connection end 
15 i$ the uppermost end of the blade 30 and is separated from the shaft 14 by the 
shoulder 16. The dimensions and configuration of the connection end 15, after 

20 the reinforcement material 21 is applied, approximate the internal dimensions 
and configuration of the hotlow lower end 13, thereby permitting the connection 
end and reinforced material 21 is bo be Inserted inEo the hollow lower end 13. 
Since the reinforcement material 21 will have some thickness, the dimensions of 
the connection end 15 prior to application of the reinforcen^ent material will be 
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correjpondingly smaller than the internal dimensions of the hollow lower end 

In the preferred embodiment, the width of the shoulder 16, which extends 
around the entire periphery of the 9tick, approximaie^s the material thkkness of 
5 ihe lower end 13 of the handle 12, Thus, when the connecHon eitd 15 with the 
reinforcement layer 21 thereon is inserted into the lower end 13 as shown iit 
Figure the lower edge 22 of the lower end 13 seabs against Ihe shoulder 16 and 
the outer surface of the lower end 13 is flush with the outex surface of the upper 
end of tlie shaft M. 

10 rt is preferred that the reinforceinenf maberiai 21 covers the entire length 

of the replacement Made 30. Hov/ever, the reinforcing effect is obtained even if 
the reinforcement material 21 covers only the connection end 15. Therefore, as 
shown in the embodiment of Figures 6 and 7, the reinforcement material 21 
may, Lf desired, cover only the connection end 15- Alternatively^ the 

^5 reinforcement material may cover the connection end 15, the shoulder 1^, and 
only p«t of the shaft 14. Similarly, embodiments where only a portion of the 
connection end 15 is covered by the reinforcing material are also %vithin the 
scope of the present inveixttoti as long as the connection end 15 is sufficiently 
covered to provide reinforcement when inserted into the hollow lower end 13 of 

20 the handle 12- 

During the manufacture of the hockey slick of the preferred embodiment 
a braided tubular sleeve 31 is formed from fibrous material by a known, 
conventional textile manufacturing procedure which produc a such braided 
textile articles. The braided tubuiar textile sleeve s^l is constructed so that it is 
25 stretchabte along its tubular axis 34 and laterally in a direction normal to its 



tubular axis 33 As the braided sl^v$ is stretched along its mbular axis 34. ils 
dmmstcr 35 is reduced. Conversely, as the mbe is stiekhed in a lafcetal direction 
33, its length 36 decreases. 

Production of the replacement blade of the present invention includes 
forming the cDnneetion end 15 by routings shaving, shaping or otherwise cutting 
the end of the blade 30 so that the dimensions of the connection end 15 are 
smaller than the inner dimensions of the hollow lower end 13, Specifically^ th^ 
end 1^ should be cut to a dimension which, when the reinforcement material is 
applied and molded as provided below, will approximate the dimensions of the 
hollow lower end of the handle. A tubular slMve 31 is then placed onto the 
blade 30 as shown in Figure 8- The sleeve 31 can be slipped over the b]ade 30 
from either the toe end 37 or frotn the other end 3&s Axaal tension i^; then 
applied to the sleeve 31 so as to stretch it in the axial direction 34. This results in 
a reduction of the sleeve diameter 35 and causes the steeve 31 lo fix lightly 
around the blade 30- 

Resin is then ^pptied to the braided tubular sleeve 31 and the sleeve is 
then further stretched a>;ially, if desired, so as to cause it to conform closely to the 
contours of the blade 30, The order in which the resin and the braided tubular 
sleeve 31 are brought together or mixed is not of great importance. The braided 
tubular sleeve 31 may be treated v^rith resin before it is axially stretched to 
conform to the contours of the btade 30, or even before it is placed on the blade 
30. Alternatively, the stretching may be done first and the stretched braided 
tubular steeve 31 may thereafter be treated with the curable resin material. 
Another possible procedure is bo apply the resin to the blade 30 before placing the 
braided tubular sleeve 31 on the blade 30- 
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The manner in which the resin is applied may involve any appropriate 
method. Such methods presently include dipping the entire blade 30 and/or 
braided tubuUr sleeve 31 directly in a resin material. The reein materia] may 
al9Q be applied to the braided tubular steei?e by hand or by brush ot roller. 

Following application of the resin^ and before curEng, a molding device 41 
as shown in Figure 9 rs iwed as an aid in molding the connection end 15 of the 
blade 3D to dimensions facilitating tts insertion into the stick handle. The device 
41 of the pfe-ferred embodiment include? a pair of maiing mold halves 42 and 44, 
each having inner molding surface 45 which together define a mold surface with 
a configuration <%nd dimensions approximating the configuration and 
dimensions of the hollow lower end 13 of the handle. The molding device 41 
also includes a plurality of threaded metnbers 46 for providing the device with a 
clamping force. Various other damp mechanisms known in the art and various 
other mold structures may be used provided the molding surface approximates 
the configuration and dixnensjons of the hollow end 13 of the stick handle 12. 

Clamping the connection end 15 with the molding device 41 forms the 
connection end 15 info Ihe dc^sired configuration and dimensions for insertion 
into the hollow lower end 13 of the handle 12, The device 41 also facilitates 
formation of the shoulder 16 and ensures that there is no gap between the 
braided tubular sleeve 31 and connection end 15. Without the molding device 
41, axial stretching of the sleeve may cause a gap to form between the braided 
tubular sleeve 31 and the portion of the connection end 15 near the shoulder 16- 
Once the molding device 41 is clamped into molding position at the 
connection end 15.- as shown in FIgur 10^ the rcsinoois material with which the 
braided {ubular sleeve 31 has been treated is cured either by drying, heating, or by 
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aay other tneihod suitable to the resinous material employed. After the resm is 
sufficiently cured^ the moldiEXg device 41 is reenoved, A grindtng or landing 
op^zration ts ihen performed to remove excess material at the toe 20 and at th« 
area directly above the con Ejection end 

5 The pre/erred embodiment ot the invention has been described in the 

context of a braided tubular sleeve 31 used with a curable resin material. Other 
reinforcing material* can, however, be used- For example, fiberglass or other 
reinforcing material strips or sheets may be used to wrap around the conrwction 
end or oth^r parts of the blade prior to molding. Similarly, the reinforcing 

10 material can be made from various other fibers or fiber combinations including, 
without limitation, filaments of c^rboi^ quartz, and ceramic. Whatever the 
reinforcing material, the molding device 41 can be used to ensure that the 
connection end 15 tR precisely the proper size and shape io fit into the hollow 
lower end 13 of the handle 12. 

IS The present invention has been described in connection with a 

replacement blade 30 having a connection end 15 and a shoulder 16. Although 
this is the preferred embodiment, the present invention does not require a 
peformed or precut shoulder 16- The replacement blade 130 shown in Figure 11 
is an alternative embodiment of the present invention. The connection end 115, 

7Q prior to application of the reinforcement material has dimensions smaller than 
the interior dimensions of the lower end of the handle- The entire blade can 
then be covered with a reinforcement material, followed by molding the 
connection end 115 to exact dimensions. This niolding step will form at least a 
limited shoulder even though no precut shoulder was provided. 
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Although the pn>sent invejition has been shown and described with 
respect preferred embodiments, various changes and inodificalion$ that are 
obvious to a person skilled in ihe art to which the invention pertains are 
deemed to lie within the spirt t and scop^ of th^ irivention as defined by the 
following claims. 
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Claicns 

I- A hockey stick or the like compri^mg: 
d handle having a hollow lower end; 

a replacement blade having a connection end, a blad€ portion^ and a shaft 
portion; and 

reinforcemenl mafrerial covering at least a portion of said connection end, 
wherein said connection end with said reinforcement material thereon is 
hisertable into said hollow lower end of said handle. 

2. The hockey stick of claim 1: 

wherein said replacement tslade further includes a shoulder between said 
connection end and said shaft portion; 

wherein $aid shoulder abuts said holEow lower end when said connection 
end is inserted into *aid hollow lower end; 

wherein said hollow lower end has inner dimensions; and 

wherein said connection end has outer dimensions approJ^lmating said 
inner dimensions. 

3. The hockey stick of claim 2 wherdu said reinforcement material also covers 
at least a portion of &aad shoulder. 

4. The hockey stick of claim 2 wherein said reinforcement material also covers 
said shoulder, said shaft portion, and said blade portion. 
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5- The hockey sUck of claim 1 wherein said reinforwment niaterial conaprises a 
braided tubular sleeve. 

6. The hockey stick of cUim 5 wherein said reinforcement m^t^rial further 
comprises a curable res in. 

7. The hockey stick of claim 1^ wtierein said reinforcement material i» 
comprised of a plurality of reinforcement fiberSr 

8. A replacement blade for insertion into a hollow low^r end of a hockey Stick 
or the like, said replacement blade comprising; 

a blade portioa; 
4 shaft portion; 
4 connectcor\ end; iind 

reinforcement material covering at least a portion of said connection end/ 
wherein said connection end with said reinforcement material thereon is 
inscrtable into said hollow lower end* 

9. The replacement blade of claim 8, wherein said reinfurcement material also 
covers said shaft portion and said blade portion. 

10, The replacement blade of claim 8, wherein said replacement blade further 
comprises a shoulder, adjacent to said connection end. 
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11. The reptacement blade of claim 10, wherein SAld reinforcement material also 
covers at leask a portion of said shoulder. 

12. The replacement blade of claim 10 wherein said relrtft>rcein€nt material aJso 
5 covers said shoulder, said shaft portion, and said blade portion. 

13. The replacement blade of claim S wherein ss^id conikec^lon end wllh 9aid 
reinforcement materia] covering has Outer dimensions approximating said fnner 
dimensions. 

la 

14- The replacement blade of claim 8, wherein said reinforcement material 
comprises a braided tubular sleeve. 

15. The replacement blade of claim 15^ wherein said reinforcement material 
IS further comprises a curable resin. 

16. The hockey stick or the like of claim 9, wherein said reinforcemer\t materia] 
is comprised of a plurality of reinforcement fibers. 

2Q 17. A method of reinforcing a replacement bJ ade for insertion into a hollow 
lower end of a handle, said hollow lo^s'er end having inner dimensions, and 
whqrdn said replacement blade includes a connection end^ said method 
comprising the steps of; 

applying a reinforcement material to said connection end, wherein said 

25 reinforcenxent material includes a curable resin; 
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forming said reinforcement mate rial ai said connection end into a 
configuration with dimensions approximating &aid inner dimensions of said 
hollow lower end; and 

curing said curable resin. 

18, The method of claim 17 further comprising the step oh 

shaping said connection end into a configuration with dimensione 
smaller than sd\d mner dimensions^ wherein said stiaping step is done prior to 
application of said reinforcement material- 
ly. The method of claim 17, wherein said forming step includes molding said 
reinforcement material at said connection cnd^ 

20- The method of claim 17 wherein said replacement blade includes a blade 
portion and a $haft portion and wherein the method further includes applying a 
reinforcement material to said blade and shaft portions. 

21. The method oi claim 17 wherein said reinforcement material is a tubular 
braided sleeve. 



